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Expression of a (3-keto ester reduction enzyme gene derived 
from Penicillium citrinum using E. coli and application to an 
asymmetric reduction reaction 

Hiroyuki Asako, Ryuhei Wakita, Masatoshi Shimizu, 
Kiminori Sakano 1 , Shin Shinohara 1 , Nobuya Ito 1 (Sumitomo 
Chemical Co., Ltd, , Organic Synthesis Research Laboratory, 1 
Toyama Prefectural University, Faculty of Engineering, 
Biotechnology Research Center) 

(Object) 

A (3-keto ester reduction enzyme derived from P. citrinum 
shows an activity depending on NADPH. In the last report (1), 
we cloned this enzyme gene (ker) and reported its various 
properties. In this announcement, the coenzyme reproduction 
system was co-expressed. The construction of E. coli cells, 
and a modified enzyme having improved stability and optical 
selectivity obtained by conducting protein engineering 
modification, will be reported. 

(Method and result) 

For producing an optical active alcohol using this enzyme, 
a glucose dehydration enzyme gene gdh was tandem- connected as 
a co-enzyme reproduction enzyme at the upstream or downstream 
of the ker gene, and both the enzyme genes were co-expressed 
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with E. coli cells . Further, protein engineering modification 
of the enzyme was conducted to obtain a modified reduction enzyme 
improved in both stability and optical selectivity . As a result , 
the corresponding (S) -isomer alcohol could be obtained in a high 
yield by an asymmetric reduction reaction of a biphasic 
water-organic solvent system in which glucose had been added 
as a reproduction substrate of NADPH and methyl 
4 - br omo - 3 - oxobu t anoat e was added as a substrate. 

(1) Japan Society for Bioscience, Biotechnology, and 
Agrochemistry : 2002 Conference Lecture Summary Series, p 198 
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